The article attempts to identify the dynamics and direction of the root plant market development in Poland in the period before and after accession to the European Union by defining resource-efficiency relations related to the cultivation of potatoes and sugar beet. The research was carried out in the years 1994-2016. Based on them, it turned out that despite the progressive process of concentration and specialization of production on the market of root crops in Poland, income efficiency (without subsidies), especially in the case of sugar beets, decreased significantly. In addition, the area of cultivation of both potatoes and sugar beet was systematically decreasing, which was partially compensated by the improvement in crops. As a result of these adjustments, sugar beet harvests were at a similar level throughout the entire period considered, while potato production decreased.
INTRODUCTION
Despite the favourable soil quality and favourable climatic conditions for the growth of root crops in Poland, since the early nineties, we have seen a sharp decline in their harvest and crop area. The number of growers also decreased significantly , which is typical for many countries from Eastern Europe after the collapse of socialism (Prishchepov et al., 2012) . A characteristic feature of root crops, in comparison to other field crops, is high capital intensity and labour consumption of production. In addition, they require planting at large intervals from each other, due to the large yield. Although many plants include rooted sunflower, swede, carrot, chicory, fodder beets, and turnip, trench crops are the key factors in the structure of crops in Poland in potatoes and sugar beets (Stańko, 2013) . The aim of this study is to identify the dynamics and direction of the root plants market in Poland, taking into account the similarities and differences between the potato and sugar beet markets, in the period before and after accession to the European Union. This will be achieved by the determination of production results and the dynamics of prices and incomes on the potato and sugar beet market.
THEORETICAL BACKGROUND
This article is part of the canon of works related to the issue of state interference in free market economy. Due to the fact that agriculture is included in the real economy sphere, the change of its institutional and economic environment as well as broad financial support should determine its permanent structural transformations (Poczta, 2009 ). However, due to the specific dissimilarity of this sector from other branches of the national economy, conditioned primarily by the compulsion of food consumption and specificity, a key production factor in agriculture, which is land, adaptation processes in the agricultural sector are difficult (Tilman et al., 2002; Czyżewski and Matuszczak, 2011) . It is worth adding that despite fears Polish agriculture turned out to be competitive within the EU (Gorton et al., 2001; Wigier, 2014) .
MATERIALS AND METHODS
The research was carried out in the years 1994-2016. The choice of a relatively long period was associated with an attempt to show the adjustments that took place on the markets surveyed in the period after Poland's accession to the European Union. The source data used in the work came from the Institute of Agricultural Economics and Food Economy and the Central Statistical Office. Purchase prices for potatoes and sugar beet as well as the financial results of agricultural holdings have been expressed in real prices, i.e. nominal prices adjusted by the consumer price index of goods and services. The base year was adopted in 2016. To achieve the intended research goal, among others dynamic indexes (used to compare the phenomena discussed in time) and analysis of Pearson's linear correlation, which allowed to determine the strength, direction and significance of relationships between selected variables related to the cultivation of potatoes and sugar beet. Using cost-absorption ratios, calculated as the ratio of total costs to production value and income efficiency, which was defined as the ratio of income from activity to total costs, the effectiveness relations were determined.
RESULTS AND DISCUSSION
The abolition of trade barriers between Poland and EU countries led to the harmonization of the price level between the domestic and EU agricultural market, and also guaranteed greater stabilization (Czakowski, 2017) . In 2016, real purchase prices of potatoes were 41% lower than in 1994 (Fig. 1) . It is worth noting that potato prices grew very quickly in 1991-1994, not included in the analysis, faster than in the case of cereals. This accelerated the process of replacing potatoes as animal feed by crop plants (Chotkowski, 2008) . On the other hand, real purchase prices of sugar beets decreased by 35% in the analysed period. It is worth mentioning that due to the numerous regulations on the sugar market, sugar beet prices were also dependent on intervention policy instruments. The effect of these activities was visible in 2004, when after the accession to the EU there was a sharp increase in sugar beet prices in Poland, due to the need to adjust domestic prices to the minimum prices in the Community (Hryszko and Szajner, 2013) .
On the potato market in Poland in the post-accession period there was a significant decrease in the average annual crop area (Table 1 ). In addition, the average annual size of potato harvests dropped significantly with relatively small increase in average annual yield. The above changes are the effect of declining demand. The demand for potatoes for feeding them was the most drastic. Due to low prices on meat markets and pressure to optimize costs, they have become an expensive way to provide nutritional value in relation to feed grains (Czakowski, 2016) . In addition, consumer demand has also decreased. It is worth notice that this was determined by the drop in the consumption of unprocessed potatoes, whose increase in processed food consumption was not able to compensate.
The scale of sugar beet cultivation in the analysed period was determined by a number of regulations and instruments on the sugar market, which include, inter alia: production quotas, duties, income support for growers. 78 to 18, and the production limit was introduced. In relation to the above, the sugar market in Poland has the structure of a classic oligopoly (Szajner, 2014) . Sugar beet harvest in 2004-2016 was 15% lower than in the period 1994-2003. This indicates that the increase in yield did not compensate for the reduction in production as a result of a smaller crop area, but still Poland is one of the top producers of sugar in EU (Smit et al., 2017) .
Financial results of farms clearly indicate that the increase in the income from producers activity on the sugar beet market was affected by subsidies stimulating production (Czakowski, 2015) . Without them, the producers' income in the post-accession period, just like on the potato market, would be smaller than before accession (Fig. 2) .
It is also worth notice that on the potato market the real costs as well as the value of production increased at the same time, which at the same time worsened the relation of income to costs. In both markets under review during the post-accession period, the average annual values of cost-consumption coefficients and income efficiency (excluding production subsidies) were less favourable than before (Table 2 ). This is due to the so-called technological treadmill. This mechanism forces farmers to constantly increase labour productivity leading to cost reduction, which in turn does not translate into an increase in income due to declining prices of agricultural raw materials (Czyżewski and Czyżewski, 2015) .
Among many interesting compounds presented in Table 3 , it is worth pointing out that both in the period before and after the accession, there were positive correlation relationships between the income * Cost-absorption: Total cost / value of production; ** Income efficiency: total income / costs; *** Income efficiency without subsidies for production: income without subsidies for production / total costs Source: own study based on FADN data. efficiency of production and the size of the collections in both examined markets. However, these interdependencies were characterized by significant linear correlation coefficients, in the case of the potato market in the pre-accession period (there was a significant decrease in production, which was caused by decreasing profitability of crops), and in the case of sugar beet in the post-accession period (impact of subsidies on production volume). It is worth adding that the main determinant of the size of potato harvest in 2004-2016 was the area of cultivation, whereas the sugar beet harvest was not significantly interrelated, either with the crop area or with the level of yield (Czyżewski and Czakowski, 2018) . This can be explained by extensive interventional mechanisms on this market, which were not so important in the case of potatoes. In turn, between the purchase prices and the size of harvests on the potato market in both analysed periods, there was a significant negative correlation relationship. Therefore, it can be concluded that producers in this market were not able to react to price changes on an ongoing basis, and additionally shortages/overproduction contributed to their fluctuations.
Between the cultivated area and the yield (except for the pre-accession period), significant and positive correlation relationships occurred in both markets, which was related to similar cultivation technology and a nationwide tendency to reduce the area of cultivation . On the other hand, the development of procurement prices and the efficiency ratio was characterized by the lack of significant correlation relationships between the markets surveyed markets in the post-accession period, with simultaneous significant correlation between the income-efficiency ratios in the pre-accession period. This can be explained first of all by the differences in the formation of world prices and more extensive mechanisms of support and regulation of the sugar and sugar beet market. * The correlation coefficient is statistically significant (p = 0.05, for n = 10 the critical value is 0.6319, for n = 13 the critical value is 0.5529).
Source: own study based on FADN and Central Statistical Office (GUS) data, the calculations were made using the Statistica 12.
CONCLUSIONS
1. Poland's accession to the European Union accelerated the processes of concentration and specialization of production. This was done at the expense of a significant reduction in the area of crops and the number of small growers. In the case of sugar beet cultivation, this process accelerated due to the introduction of new regulations on the sugar market, which coincided with the first years of Poland's membership in the EU. 2. In the post-accession period, the formation of purchase prices on the potato and sugar beet market was more dependent on the level of world prices, due to the accession to the single European market. In addition, the level of domestic prices was also dependent on the mechanisms of the common agricultural policy, which was especially visible on the sugar beet market, where in the first two years of membership there were significant increases related to the adjustment of minimum purchase prices to those applicable in the EU. On the other hand, the reform of the sugar market from the 2006/2007 season resulted in a reduction in sugar beet prices. 3. One of the most important aspects related to the accession for agricultural producers were subsidies in various forms to their activities. They had a significant impact on the production profitability, especially on the sugar beet market, where they occurred in the form of subsidies for production. On the potato market producers could not count on similar discounts. Other subsidies, such as uniform area payments, payments for greening and additional payments. Nevertheless, in the postaccession period, the income from the activity of potato producers increased, with a simultaneous slight decrease in cost-efficiency and income efficiency. On the other hand, in the case of sugar beets, both the profitability of production (income) and cost-consumption and income-efficiency indicators decreased. 4. There is a significant difference between the examined markets in the impact of the Common Agricultural Policy mechanisms in the post-accession period. This could have an impact on the lack of a significant correlation relationship between potato harvests and the income efficiency ratio in the post-accession period (while in the pre-accession period such a relationship occurred). On the other hand, the reverse situation took place on the sugar beet market, significant interdependence between these features occurred in the post-accession period, and before the accession it was not recorded.
